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"Comparison  of  Floor  Type  with  Overhead  Electric  Type 
Car  Fans  in  the  Precooling  and  Transit  Refrigeration 
of  California  Crapes  -  Sept.  1952" 

Since  the  recent  introduction  of  the  new  electric  drive  Preco  refrigerator  car 
fans,  located  in  tne  top  "bulkhead  opening,  this  equipment  has  appeared  in  an 
ever  increasing  number  of  cars  which  are  furnished  to  California  grape  shippers. 
Because  of  the  importance  of  rapid  cooling  of  these  grapes  and  the  extensive 
use  of  car  fans  for  precooling  grapes  in  the  car,  the  shippers  wanted  to  know 
the  performance  of  tne  new  type  bulkhead  fans  as  compared  to  the  older  floor 
type.     Accordingly,  plans  were  made  to  compare  the  efficiency  of  tne  two  types 
of  fans  both  for  precooling  and  maintenance  of  desirable  temperatures  during 
transit  to  the  New  York  Market.     A  previous  transit  test  of  1  car  equipped 
with  the  electric  fans  was  made  in  19^9  and  is  reported  in  H.  T.&.  S.   Office  Re- 
port No.  231. 

Plan  and  Procedure 

The  test  consisted  of  k  paired  cars  (floor  fan  and  electric  fan)  making  a  total 
of  8  cars.     Pour  of  the  cars  were  loaded  with  warm  fruit  and  precooled  by  means 
of  the  car  fans  while  the  others  were  loaded  with  room-precooled  fruit.     Of  the 
four  precooled  cars,   two  were  to  be  given  a  thorough  precooling  of  2k  hours  or 
more  while  the  other  two  were  to  receive  approximately  12  hours.     Two  of  the 
room-precooled  cars  were  shipped  with  half-stage  standard  refrigeration  service 
while  the  balance  received  full-bunker  service.     The  outline  of  the  test  cars 
i  s  as,  follows  ! 


Car  No. 

Type  Pan 

Precooling 

Type  Load 

Refrigeration  Service 

A  RD  3006 

Electric 

In  Car-Long  period 

Gate 

Full -bunker, 

Std.  Refrig 

B  RD  13063 

Floor 

n 

11 

n  n 

11  it 

C  RD  3001 

Electric 

In  Car-Short  period 

Block 

11  11 

11  it 

D  RD  I3I66 

Floor 

11 

n 

11  n 

it  n 

E  RD  3000 

Electric 

Room 

Gate 

n           n  .t 

11  11 

F  RD  13059 

Floor 

n 

it 

ti  11 

n  11 

G  RD  3002 

Electric 

n 

11 

Half-stage, 

Std.  Refrig. 

H  RD  13205 

Floor 

11 

11 

it  it 

11  tt 

Test  Cars 

All  cars  were  of  recent  construction,   steel  sheathed,  with  6  foot  sliding  doors, 
metal  floor  racks  and  equipped  for  half-stage  icing.     The  3000  series  cars  were 
equipped  with  the  new  Preco  bulkhead  electric  fans  while  the  13000  series  had 
the  conventional  floor  type  fans.     The  floor  racks  were  of  steel  mesh  7-1/2"  in 
height.     Insulation  consisted  of  U"  in  the  walls  and  end  and  U-l/2"  in  ceiling 
and  floor,  and  was  supplemented  by  side  wall  flues  to  provide  air  circulation 
completely  around  the  loading  space. 
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Precooling  Method 

The  loads  in  Cars  A  to  D  were  precooled  in  the  car  by  means  of  the  car  fanso 
The  fans  were  operated  by  means  of  electric  motors  hung  on  special  brackets 
under  the  cars  and  driving  either  the  fans  or  the  alternators  by  belts.  One 
1-2/2  HP  motor  per  fan  was  used  for  each  fan  of  the  floor  type  or  two  per  car 
while  one  2  HP  motor  was  used  for  the  electric  type  fan  to  drive  the  alternator. 
Precooling  was  handled  by  local  commercial  operators  and  was  begun  immediately 
after  loading  was  completed.     Two  cars  were  gassed  with  SOg  immediately  before 
the  precooling  started  while  the  other  two  were  gassed  about  3  hours  later. 
Cars  A  and  B  were  reiced  and  salted  the  morning  following  loading,  12  to  15  hours 
after  precooling  was  started.     Car  C  was  reiced  immediately  before  precooling 
while  it  was  necessary  to  reice  Car  D  before  loading  was  completed.  Reicing 
during  the  precooling  period  was  done  by  commercial  ice  companies. 

Temperature  records 

Eleven  commodity  and  one  air  temperature  were  obtained  in  each  car  by  means  of 
distant  reading  electric  resistance  thermometers  which  were  installed  prior  to 
preicing  the  cars.     Commodity  temperatures  were  obtained  by  inserting  thermom- 
eters into  the  centers  of  packed  lugs  of  grapes.     Temperatures  of  the  air  blast 
from  the  middle  fan  were  taken  at  the  ceiling  18"  from  the  bulkhead.     In  addition, 
a  Ryan  recording  thermometer  was  hung  from  the  ceiling  of  each  car  in  this  same 
location  to  obtain  a  continuous  record  of  air  temperatures  during  precooling  and 
transit.     The  positions  in  which  the  resistance  thermometers  were  placed  were  as 
follows s     top,  middle  and  bottom  layers,  centerline  of  the  car  at  the  bulkhead, 
quarterlength  and  the  doorway,  and  in  the  top  and  bottom  layers  against  the  door- 
way on  the  south  side  of  the  car. 

Protective  Service 

The  cars  were  preiced  before  loading,  reiced  once  during  car-precooling ,  re- 
plenished at  Bakersfield  and  moved  under  standard  refrigeration  to  destination. 
All  were  iced  to  full-bunker  capacity  except  cars  G  and  H  which  received  half- 
stage  icing.     Tne  four  cars  in  which  the  grapes  were  precooled  in  the  car  re- 
ceived 200  lbs.   of  salt  at  or  shortly  after  the  reicing  and  Car  C  received  an 
extra  100  lbs.  about  k  hours  after  the  initial  charge.     In  addition  Cars  C  and 
D  received  an  extra  120  lbs.  of  salt  when  replenished  at  Bakersfield  because 
of  the  short  precooling  time.     Tne  complete  icing  record  for  all  test  cars  is 
presented  in  Table  2. 

Loads  and  Loading 

The  fruit  to  be  precooled  in  the  cars  was  all  to  be  loaded  on  September  11  and 
the  room  precooled  grapes  loaded  the  following  day.  However,  a  heavy  rain  the 
night  of  the  10th  delayed  picking  in  the  Delano  district  resulting  in  an  acute 
shortage  of  grapes  for  loading  the  following  day.  Cars  A  and  B  were  loaded  on 
the  11th  and  precooled  all  of  that  night  and  the  following  day.  Loading  of  Car 
C  was  started  on  the  11th  but  not  finished  until  10  a.m.  the  next  morning.  Be- 
cause of  lack  of  fruit,  loading  of  Car  D  was  not  begun  until  the  12th  with 
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precooling  starting  at  U  p„nio  and  ending  at  8  p.m.  when  the  car  was  released  for 
transfer.     The  four  room-precooled  cars  were  loaded  on  the  12th  on  schedule. 
Complete  loading  data  is  contained  in  Table  No.  1. 

Routing 

The  test  cars  were  routed  over  Santa  Ee0  Belt  Rwy.  of  Chicago,  and  Erie.  All 
cars  were  picked  up  from  the  loading  points  during  the  night  of  the  12th  and 
assembled  at  Bakersfield  the  next  morning.     Departure  was  at  5  p.m.  on  Saturday- 
September  13  with  arrival  at  Jersey  City  on  the  following  Saturday  morning  or 
8th  morning  after  loading.     Total  elapsed  time  was  15b  hours  and  25  minutes  of 
which  bO.  7^  was  running  and  39- 3^  standing. 

Weather 

As  previously  noted,  cool,,  rainy  weather  2U  hours  before  loading  the  car-precooled 
cars  resulted  in  unusually  cool  fruit  for  September  and  a  delay  in  loading  Car  D. 
Temperatures  after  loading  and  during  the  transit  period  were  more  nearly  normal 
for  this  time  of  year.     Temperatures  over  100°  were  encountered  on  the  2nd  and 
Uth  day  in  transit  as  shown  in  Figure  1.     Rain  was  encountered  on  the  first  day 
east  of  Chicago  with  attendant  lower  temperatures. 

RESULTS 

The  temperatures  obtained  in  each  car  during  the  precooling  and  transit  periods 
are  given  in  tables  U  to  11  in  detail  and  the  average  top,  middle,  and  bottom 
layer  temperatures  are  shown  graphically  in  figures  2  to  9° 

Precooling 

Because  of  the  delay  in  loading  caused  by  the  unseasonable  rain,  conditions 
were  not  as  comparable  between  the  cars  in  the  precooling  test  as  were  desired. 
The  two  cars  precooled  for  the  long  period  (Cars  A  and  B)  were  the  most  nearly 
the  same  and  the  performance  of  the  two  types  of  fans  during  precooling  was  similar 
as  shown  in  figure  10.     Cars  C  and  D  received  such  short  precooling  and  were  loaded 
under  such  different  conditions  (see  Table  l)  that  little  comparison  could  be  made 
between  the  two  types  of  fans  (figure  11).     Generally  speaking,  however  the  pre- 
cooling rates  of  the  electric  fans  were  practically  the  same  as  for  the  floor  type 
fans  under  the  conditions  of  this  test. 

Transit 

A  comparison  of  the  transit  temperatures  of  the  four  sets  of  cars  (electric  vs. 
floor  fans)  for  each  service  is  shown  graphically  in  figures  10  to  12.     In  the 
cars  precooled  for  the  long  period  (A  and  B)  there  was  no  difference  during  the 
transit  period.     In  Cars  C  and  D,  the  differences  due  to  loading  and  precooling 
variations  were  not  evened  up  until  about  36  hours  after  the  start  of  the  transit 
period,  but  from  then  on  to  destination  there  was  little  difference  (figure  11). 


In  paired  cars  £  and  F  (room-precooled)  the  floor  fan  shows  slightly  lower  tem- 
peratures en  route  (figure  12A)  but  with  cars  0  and  H  (half-stage  room-precooled) 
the  reverse  is  true  (figure  12B). 

Half -stage  vs.  Full-Bunker  Icing 

Two  cars  (G  and  H)  were  loaded  with  room-precooled  grapes  and  shipped  under 
half-stage ,  standard  refrigeration  service..     Figure  13  shows  the  temperatures 
obtained  under  half-stage  and  full-bunker  service  with  both  the  electric  and 
floor  type  fans.     In  figure  13A„  it  can  be  seen  that  with  the  electric  fans  tem- 
peratures were  almost  identical  throughout  the  transit  period-     Total  ice  meltage 
was  a  little  higher  in  the  naif-stage  car  with  Car  G  melting  675  lbs.  more  than 
Car  E.     In  comparing  the  two  floor  type  fan  carse  F  and  H,   (figure  13B)  the  full- 
bunker  iced  car  averaged  from  Is  to  2°  cooler  throughout  transit  but  arrived  at 
destination  at  the  sajne  temperature*     Ice  meltage  for  these  two  cars  was  prac- 
tically the  sames  the  difference  being  only  325  lbs.  or  1  block  of  ice*  This 
indicates  that  grapes  that  are  adequately  room-precooled  may  be  shipped  safely 
during  the  fall  using  half-stage  refrigeration  with  either  type  fan  in  operation9 
and  at  a  saving  of  around  $27  per  car  for  protective  service  cost. 

Ice  Meltage 

The  figures  for  total  ice  melted  for  each  car  (table  2)  do  not  show  any  consistant 
difference  between  the  two  types  of  fans»     In  the  car-precooled  test  cars  there 
was  no  significant  difference  that  could  be  considered  due  to  fan  type.  While 
car  B  was  precooled  b  hours  less  than  Car  A,  its  greater  ice  meltage  can  be  at- 
tributed to  the  longer  loading  period  during  which  the  doors  remained  open  and 
to  the  extra  day  held  at  destination.     The  greater  meltage  in  car  C  as  compared 
with  car  D  can  be  attributed  to  the  longer  loading  time  and  the  fact  that  more 
salt  was  used  in  car  C„ 

In  the  room  precooled  cars,  ice  meltage  was  somewhat  less  in  the  electric  fan 
cars  although  fruit  temperatures  were  nearly  the  same  for  both  types.     As  pre- 
viously noted,  the  amount  of  ice  required  to  maintain  transit  temperatures  was 
about  the  same  for  both  full-bunker  and  half-stage  icing  services. 

Summary 

Under  the  conditions  encountered  in  this  test  -  unusually  cool  weather  at  time 
of  loading  -  there  was  little  difference  in  either  rate  of  precooling  or  in 
transit  temperature  in  cars  equipped  with  the  regular  Preco  floor  type  fan  and 
those  with  the  new  Preco  overhead  electric  fans.     The  use  of  half-stage,  standard 
refrigeration  services  with  its  attendent  savings  of  approximately  $27  per  car, 
was  as  satisfactory  for  room-precooled  fruit  as  full-bunker  icing  under  the 
conditions  of  this  test. 
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Table  No.  3 


TRIP  LOG 


DATE 
Sept. 

STATION 

TIME 
ARRIVED 

TIME 
DEPARTED 

ELAPSED  TIME 

RUNNING 

STANDING 



1  PST 

13 

Bakersf ield 

5:00 

P 

13 

Caliente 

5:57 

P 

6:04 

P 

-57 

-07 

13 

Marcell 

7:30 

P 

7:55 

P 

1-26 

-25 

13 

Summitt 

8:32 

P 

8:38 

P 

-37 

-06 

13 

Mojave 

9:25 

P 

9:42 

P 

-47 

-17 

13 

Rich 

10:25 

P 

11:05 

P 

-43 

-40 

14 

Barstow 

12:15 

a 

2:10 

a 

1-10 

1-55 

PST 

MST 

14 

Needles 

7:15 

a 

10:40 

a 

5-05 

2-25 

14 

Yucca 

12:10 

P 

12:20 

P 

1-30 

-10 

14 

Blk  4772 

4:50 

P 

5:00 

P 

4-30 

-10 

25 

14 

Seligman 

5:25 

P 

5:50 

P 

-40 

-25 

14 

Ash  Fork 

6:50 

P 

6:55 

P 

1-00 

-05 

14 

Supai 

8:16 

P 

8:20 

P 

1-21 

-04 

14 

Flagstaff 

9:31 

P 

9:37 

P 

1-11 

-06 

14 

"Wins  low 

10:55 

P 

11:40 

P 

1-18 

-45 

15 

Gallup 

2:35 

a 

2:48 

a 

2-55 

-13 

15 

Ma  man 

5:05 

a 

5:10 

a 

2-17 

-05 

15 

Belen 

6:20 

a 

10:50 

a 

1-10 

4-30 

15 

Mountainair 

12:47 

P 

12:59 

P 

1-57 

-12 

15 

Negra 

1:57 

P 

2:07 

P 

-58 

-10 

15 

Enceno 

2:15 

P 

2:20 

P 

-08 

-05 

15 

Vaughn 

2:50 

P 

3:00 

P 

-30 

-10 

15 

Agudo 

4:22 

P 

4:27 

P 

l-cc 

-05 

MST 

CST 

15 

Clovis 

6:00 

P 

8:25 

P 

1-33 

1-25 

15-16 

Junior 

10:35 

P 

1:43 

a 

2-10 

3-08 

16 

Lor  a 

4:00 

a 

4:08 

a 

2-17 

-08 

16 

Canadian 

4:30 

a 

4:50 

a 

-22 

-20 

16 

Tangier 

6:26 

a 

6:54 

a 

1-36 

-28 

16 

Waynoka 

8:05 

a 

10 : 10 

a 

1-11 

2-05 

16 

Ha  rpe  r 

11:50 

a 

11:55 

a 

1-40 

-05 

16 

Wellington 

12:50 

P 

2:10 

P 

-55 

1-20 

16 

Emporia 

4:55 

P 

6:00 

P 

2-45 

1-05 

16 

Mile  Post  97 

6:30 

P 

6:40 

P 

-30 

-10 

16-17 

Argentine 

9:20 

P 

1:45 

a 

2-40 

4-25 

17 

Tower  3 

2:10 

a 

2:15 

a 

-co 

-05 

17 

Hardin 

4:05 

a 

4:12 

a 

1-50 

-07 

17 

Marceline 

5:45 

a 

6:20 

a 

1-33 

-35 

17 

Shopton 

9:15 

a 

10:35 

a 

2-55 

1-20 

17 

Stronghurst 

11:37 

a 

11:47 

a 

1-02 

-10 

17 

Stronghurst 

11:47 

a 

12  noon 

-13 

17 

Galesburg 

12:50 

P 

1:30 

P 

-50 

-40 

17 

Chillicothe 

3:15 

P 

3:41 

P 

1-45 

-26 

Table  Ho.  3  (Cont.) 


TIME  TIME  ELAPSED  TIME 

DAW  STATION  ^jved         DEPARTED      RUNNING  STANDING 


17 

A  ' 

Pt  ti  ncr 

fi  »00 

P 

6 103 

P 

2-19 

-03 

1  7 

6:50 

P 

6:56 

P 

-47 

-06 

17 

A  ' 

CW  Jet 

7:12 

P 

7:17 

P 

-16 

•A,  \J 

-05 

17 

A  f 

n  ni*  wi  Vi 

7;S0 

P 

9:45 

P 

-13 

2-15 

17-18 

UlvAI  -Lilt 

11:00 

P 

6:30 

a 

1-15 

7-30 

18 

TJn  mm  0  n  ri 

7:15 

a 

11:40 

a 

-45 

4-25 

18 

AO 

12:35 

P 

12:45 

P 

-55 

™  \J  u 

-10 

18 

A  V 

TTiiti^t  yi  An 

JTj  W.X1  lllitj  Uvli 

2:45 

P 

3:15 

P 

2-00 

-30 

18 

X.  P. 

3:30 

P 

3:40 

P 

15 

10 

CST 

EST 

5  -05 

P 

fi«  20 

P 

1-25 

-15 

18 

Marion 

7:45 

P 

11:20 

P 

1-25 

3-35 

19 

Polk 

1:00 

a 

1:25 

a 

1-40 

-25 

19 

Kent 

3:30 

a 

3:55 

a 

2-05 

-25 

19 

T.fi.  "fcti  m^r 

J  1"  VUAlUvl 

5:25 

a 

6:15 

a 

1-30 

-50 

IS 

Aniassa. 

A*MUW  W  w  v*- 

7:00 

a 

7:10 

a 

-45 

-10 

19 

VH~0-\J.  V  J.11C 

7:45 

a 

8:30 

a 

-35 

-45 

19 

CI  a  1  fiirifin^fi 

Q  «*  J.  CUIUS.  Xi  w  «* 

11:20 

a 

11:55 

a 

2-50 

CJ  •  *J  v/ 

•  V  %J 

19 

Ho  me  11 

2:15 

P 

6:15 

P 

2-20 

4-00 

19 

Susquehenna 

9:25 

P 

10:45 

P 

3-10 

1-20 

19 

A  * 

11:25 

P 

11:50 

P 

-4.0 

— c*  o 

20 

Port  Jarvis 

2:30 

a 

3:20 

a 

2-40 

-50 

20 

Fx 

3:50 

a 

4:05 

a 

30 

15 

20 

Ridgewood  Jet. 

6:15 

a 

6:45 

a 

2-10 

30 

20 

Passaic  Jet. 

7:00 

a 

7:10 

a 

-15 

10 

20 

Croxton 

7:45 

a 

8:10 

a 

-35 

25 

20 

J.  C. 

8:25 

a 

-15 

94-51 

61-34 

Total  156-25 
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